(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
20 September 2001 (20.09.2001) 




PCT 



Bill 



(10) International Publication Number 

WO 01/69448 Al 



(51) International Patent Classification 7 : G06T 17/30 

(21) International Application Number: PCT/USOi/07567 

(22) International Filing Date: 9 March 2001 (09.03.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(74) Agents: LUDWIG, S n Peter ct al.; Daiby & Darby P.C, 
805 Third Avenue, New York, NY 10022-7513 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, EE, ES, H, GB, GD, GE, HR, HU. ID, 
IL. IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT. 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ. 
PL, PT, RO, RU, SD f SB, SG, Si, SK, SL. TJ, TM, TR, TT, 
TZ, UA, UG, US, UZ, VN. YU. ZA,ZW. 



(30) Priority Data: 
60/189,076 



13 March 2000 (13.03.2000) US 



(71) Applicant (for all designated States except US): BROAD- 
FIRE TECHNOLOGIES CORPORATION [US/US]; 
1130 Massachusetts Avenue, Cambridge, MA 02138 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): GOLDBERG, El- 
isha [US/US]; 22 West 85th Street, New York, NY 10024 
(US). SCHMEIDLER, Yonah [US/US]; 295 Harvard 
Street, Cambridge, MA 02139 (US). HOROWITZ, Mare 
[USAJS]; 9 Valentine Street, Cambridge, MA 02139 (US). 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG. ZW), Eurasian 
patent (AM, AZ, B Y, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, EE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, d, CM. GA.GN. GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations * appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



= (54) Title: INFORMATION MANAGEMENT SYSTEM 



00 




2110 



2120 





Server 




Client Running 

Inside 
Web Browser 






< ► 





Information 
Sources 



J—] (57) Abstract: An information management system (figure 21) including an information source processor operative for performing 
user-selectable information management processes on any user-selectable information source from among a plurality of information 
Q sources and an ELA interface constructed and operative to allow a user to identify specific elements which a user is allowed to identify 
£>. include at least one of the following group: image, phrase, table, sub-table, line, caption, cell, row, column, item, list, paragraph, 
^ frame. 



WO 01/69448 PCT/US01/07567 
INFORMATION MANAGEMENT SYSTEM 



FIELD OF THE INVENTION 

The present invention relates to apparatus and methods for computerized 
information management 

BACKGROUND OF THE INVENTION 

Conventional systems for computerized information management are 
described at the following Internet websites: 
www.clickmarks.com 
www.verity.com 
www.octopus.com 
www.snippets.com. 

The disclosures of all publications mentioned in the specification 
and of the publications cited therein are hereby incorporated by reference. 
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SUMMARY OF THE INVENTION 

The present invention seeks to provide improved systems and methods 
for information management useful for managing multiple dynamic electronic 
information sources. 

The system of the present invention preferably includes a 
complete information management system operative to allow users to organize, 
store, access, search, annotate, share, distribute, monitor and analyze multiple 
dynamic electronic information sources. Typically, the system includes 
multiple synergistic components that can be used individually or in conjunction 
with one another to achieve synergism of the components. 

There is thus provided, in accordance with a preferred 
embodiment of the present invention, an information management system including a 
plurality of information sources, and an information source previewer operative to 
provide a preview of the information sources including a less than complete 
view of at least some of the information sources. 

Also provided, in accordance with another preferred embodiment of 
the present invention, is an information management system including at least one 
representations of information sources, a graphical user interface integrated with at 
least one of the representations of the information sources, and an archiving 
system operative to allow users to time-stamp and archive at least one 
representations of information sources. 

Further in accordance with a preferred embodiment of the present 
invention, the archiving system is operative to allow remote archiving. 

Still further in accordance with a preferred embodiment of the present 
invention, the archiving system includes an annotator. 

Additionally in accordance with a preferred embodiment of the 
present invention, the graphical user interface allows a user to specify which of a 
plurality of other users can access the content and how long content is to be 
stored. 

Also provided, in acco'rdance with another preferred embodiment of 
the present invention, is an information management system including an archiving 
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system operative to allow users to time-stamp and archive content, and a 
scheduling system allowing the archiving system to operate automatically in 
accordance with a predetermined schedule. 

Further in accordance with a preferred embodiment of the present 
invention, the scheduling system operates the archiving system in accordance with 
at least one triggering rule. 

Further in accordance with a preferred embodiment of the present 
invention, the scheduling system is operative to perform a watch function in 
which predefined content is watched for. 

Also provided, in accordance with yet another preferred embodiment 
of the present invention, is an information management system including a content 
searcher, a search-defining GUI allowing a user to define a search, and a 
watch-defining GUI allowing a user to define a watch at least by automatically 
converting a previously defined search into a watch. 

Additionally provided, in accordance with another preferred 
embodiment of the present invention, is an information management system including 
a content searcher and a search-defining GUI allowing a user to define at least 
freshness of search. 

Further provided, in accordance with another preferred embodiment 
of the present invention, is an information management system including a content 
searcher and a search-defining GUI allowing a user to define at least depth of 
search. 

Also provided, in accordance with another preferred embodiment of 
the present invention, is an information management system including a content 
searcher and a search-defining GUI allowing a user to define at least duration of 
search. 

Further provided, in accordance with still another preferred 
embodiment ofthe present invention, is an information management system including 
an information source nianager including a set of user^efined information sources, 
a content searcher, and a search-defining GUI allowing a user to define a 
subset ofthe user-defined information sources to be searched. 

Additionally provided, in accordance with another preferred 
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embodiment of the present invention, is an information management system including 
a server storing user-defined folders, and a client via which a user can view at least 
some of the user-defined folders. 

Also provided, in accordance with another preferred embodiment of 
the present invention, is an information management system including at least one 
representations of information sources including graphic representation of 
check-update status, and a check-update status maintainer operative to monitor the 
check-update status of each information source and to maintain the graphic 
representation of the check-update status accordingly* 

Further provided, in accordance with still another preferred 
embodiment of the present invention, is an information management system including 
a search results GUI including a plurality of separate result windows for separate 
search results. 

Also provided, in accordance with still another preferred 
embodiment of the present invention, is an information management system including 
a document portion identification GUI operative to allow a user to graphically 
identify a portion of a document using a targeted set of questions, and a document 
portion processing unit operative to perform at least one process on a document 
portion defined by a user via the document portion identification GUI. 

Further in accordance with a preferred embodiment of the present 
invention, the system is operative to perform a search over a specific part of an 
information source. 

Also provided, in accordance with another preferred embodiment of 
the present invention* is a information management system including a plurality of 
information management tools, an information source, and a GUI (graphic user 
interface) integrating the plurality of information management tools around the 
information source using a graphical representation. 

Further in accordance with a preferred embodiment of the present 
invention, at least one of the information sources is selectably accessed via a locally 
stored copy thereof rather than directly. 

Still further in accordance with a preferred embodiment of the present 
invention, the scheduling system performs the watch function over a user-defined set 
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of infonnation sources and over a user-defined time period. 

Further in accordance with a preferred embodiment of the present 
invention, the scheduling system includes a notifier operative to notify a user of "bits", 
the notifier employing any of a plurality of user-selectable notification modes. 

Also provided, in accordance with still another preferred 
embodiment of the present invention, is an information management system including a 
watch unit operative to watch for a defined unit of infonnation in a flow of 
infonnation, and anELAunit 

Further in accordance with a preferred embodiment of the present 
invention, the system is operative to perform an ongoing search over a specific part of 
an infonnation source. 

Also provided, in accordance with a preferred embodiment of the 
present invention, is an information management system mcluding an update checking 
unit, and anELAunit. 

Further in accordance with a preferred embodiment of the present 
invention, the system is operative to perform an ongoing update-check over a 
specific part of an infonnation source. 

Still further in accordance with a preferred embodiment of the present 
invention, the document portion processing unit is programmable to perform 
customized functions, thereby to allow a user to perform customized processes on 
specific document portions. 

Additionally in accordance with a preferred embodiment of the 
present invention, the client displays multiple sources simultaneously; 

Further in accordance with a preferred embodunent of the present 
invention, the client operates within a standard web browser without downloading and 
installing specialized software. 

Still further in accordance with a preferred embodiment of the present 
invention, the search results GUI displays a list of results and, simultaneously, the 
results themselves in separate windows. 

Also provided, in accordance with a preferred embodiment of the 
present invention, is an information management system mcluding a functional unit 
operative to perform a plurality of selectable functions on information, and an 
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automatic information retriever operative to automatically retrieve information from a 
plurality of information sources. 

Further in accordance with a preferred embodiment of the present 
invention, the automatic information retriever is selectably operative to automatically 
retriever information on a condition-triggered basis. 

Still further in accordance with a preferred embodiment of the present 
invention, the system also includes an EL A unit 

Further in accordance with a preferred embodiment of the present 
invention, multiple user-selectable notification methods are employed to bring system 
work products to a user's attention. 

Still further in accordance with a preferred embodiment of the 
present invention, the system also includes an interface allowing mobile access to and 
control of the system. 

Also provided, in accordance with a preferred embodiment of the 
present invention, is an information management system including an information 
source processor operative for performing user-selectable information management 
processes on any user-selectable information source from among a plurality of 
information sources, and an ELA interface constructed and operative to allow a user to 
identify specific elements of documents as information sources. 

Further in accordance with a preferred embodiment of the present 
invention, the specific elements which a user is allowed to identify include at least one 
of the following group: image, phrase, table, sub-table, line, . -caption, cell, row, 
column, item, list, paragraph, frame. 

Additionally in accordance with a preferred embodiment of the present 
invention, the ELA interface is operative to group several elements in a document 

Still further in accordance with a preferred embodiment of the present J 
invention, the ELA interface is operative to contiguously group several elements in a* 
document 

Additionally in accordance with a preferred embodiment of the present 
invention, the ELA interface is operative to non-contiguously group several elements in 
a document 

Further in accordance with a preferred embodiment of the present 
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invention, a group of at least one elements may be identified by means of a 
combination of at least one internal properties. 

Still further in accordance with a preferred embodiment of the present 
invention, a group of at least one elements may be identified by means of their 
relationships to other elements having a specified combination of at least one internal 
properties. 

Further in accordance with a preferred embodiment of the present 
invention, the internal properties include at least one of the following group: contains 
a specified text, possesses at least one descriptive formarong property, contains 
specified markup-tag information. 

Still further in accordance with a preferred embodiment of the 
present invention, the at least one descriptive formatting property includes at least one 
of the Mowing group of property types: a color property, a size property, and a style 
property. 

Further in accordance with a preferred embodiment of the present 
invention, the relationships include at least one of the following type of relationships: 
after, before, between, contained in, location in group, bigger, biggest in group, first, 
smallest, largest 

Also provided in accordance with a preferred embodiment of the 
present invention are methods for implementing and employing the systems shown 
and described herein. 



X 



7 



WO 01/69448 



PCT/US01/07567 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood and appreciated from the 
following detailed description, taken in conjunction with the drawings in which: 

- Fig. 1 is a simplified pictorial illustration of a screen display of an 
"add folder" interface constructed and operative in accordance with a preferred 
embodiment of the present invention which is useful in implementing a Folder View 
functionality provided in accordance with a preferred embodiment of the present 
invention; 

Fig. 2 is a simplified pictorial illustration of a screen display of a 
"folder view" interface constructed and operative in accordance with a preferred 
embodiment of the present invention; 

Fig. 3 is a simplified pictorial illustration of a screen display of an 
"add source" interface constructed and operative in accordance with a preferred 
embodiment of the present invention- 
Fig. 4 is a detailed illustration of an individual one of the Topic 
Windows (such as Window 230) illustrated in the screen display ofFig.2,in a first, 
Web, mode useful in implementing a Topic Window functionality provided in 
accordance with a preferred embodiment of the present invention; 

Fig. 5 is a detailed illustration of an individual one of the Topic 
Windows (such as Window 230) illustrated in the screen display of Fig. 2, in a 
second, Notes, mode useful in implementing the Topic Window functionality, 
accessed by clicking the Notes button 430 in Fig. 4; 

Fig. 6 is a simplified pictorial illustration of a screen display of a 
"SHOW NOTE" interface constructed and operative in accordance with a preferred 
embodiment of the present invention, that appears when clicking on an individual 
note listing 520 in mode 2 (notes) of a topic window, such as that shown in Fig. 5; 

Fig. 7 is a detailed illustration of an individual one of the Topic 
Windows (such as Window 230) illustrated in the screen display ofFig.2,in a third, 
Watch, mode useful in implementing the Topic Window fonctionahty, accessed by 
clicking the Watch button 440 in Fig. 4; 

Fig. 8 is a detailed illustration of an individual one of the Topic 
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Windows (such as Window 230) illustrated in the screen display of Fig. 2, in a 
fourth, Archive, mode useful in implementing the Topic Window functionality, 
accessed by clicking the Archive button 450 in Fig. 4; 

Fig. 9 is a simplified pictorial illustration of a screen display of an 
"search" interface, accessed through the menus 210 at the top of the screen display in 
Fig. 2, constructed and operative in accordance with a preferred embodiment of 
the present invention; 

Fig. 10 is a simplified pictorial illustration of a screen display of 
an "search results" interface, accessed by entering information in the search interface 
and selecting the "Search" button in Fig. 9, constructed and operative in accordance 
with a preferred embodiment of the present invention; 

Fig. 11 is a simplified pictorial illustration of a screen display of a 
"watch" interface, accessed through the menus 210 at the top of the screen display in 
Fig. 2, constructed and operative in accordance with a preferred embodiment of 
the present invention; 

Fig. 12 is a simplified pictorial illustration of a screen display of a 
"Add Note" interface, accessed through the menus 210 at the top of the screen display 
in Fig. 2, constructed and operative in accordance with a preferred 
embodiment of the present invention; 

Fig. 13 is a simplified pictorial illustration of a screen display of an 
"archive" interface, accessed through the menus 210 at the top of the screen display 
in Fig. 2, constructed and operative in accordance with a preferred 
embodiment of the present invention; 

Fig. 14 is a simplified pictorial illustration of a screen display of a 
"scheduled archive" interface, accessed through the menus 210 at the top of the screen 
display in Fig. 2, constructed and operative in accordance with a preferred 
embodiment of the present invention; 

Fig. 15 is a simplified pictorial illustratidn of a screen display of an 
"import folder" interface, accessed by pressing the "import" button in the screen 
display of Fig. 1, constructed and operative in accordance with a preferred 
embodiment of the present invention; 

Fig. 16 is a simplified pictorial illustration of a screen display of an 
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"search for folder to import" interface, accessed by pressing the "search" button in the 
screen display of Fig. 1, constructed and operative in accordance with a 
preferred embodiment of the present invention; 

Fig. 17 is a simplified pictorial illustration of a screen display of an 
"import information source" interface, accessed by pressing the "import" button in the 
screen display of Fig. 3, constructed and operative in accordance with a 
preferred embodiment of the present invention; 

Fig. 18 is a simplified pictorial illustration of a screen display of an 
"search for information source to import" interface, accessed by pressing the "search" 
button in the screen display of Fig. 3, constructed and operative in accordance with 
a preferred embodiment of the present invention; 

Fig. 19 is a simplified pictorial illustration of a screen display of a 
typical web page that contains multiple elements, and that serves as an example of 
identifying elements within information sources by the use of element level access 
(ELA), in accordance with a preferred embodiment of the present invention; 

Fig. 20 is a simplified flowchart of a preferred method for 
implementing the ELA interface, in which arrows indicate a typical order of 
operations, accessed through the menus 210 at the top of the screen display in Fig. 2, 
constructed and operative in accordance with a preferred embodiment of the 
present invention; 

Fig. 21 is a simplified functional block diagram of a client-server 
implementation of an information management system constructed and operative in 
accordance with a preferred embodiment of the present invention; 

Fig. 22 is a simplified functional block diagram of a preferred 
implementation of the server 21 10 of Fig. 21; 

Fig. 23 is a simplified functional block diagram of a preferred 
implementation for the portfolio service block 2220 of Fig. 22; 

Fig. 24 is a simplified flow chart of a preferred method for 
implementing the Content Service block 2210 of Fig. 22, in which arrows 
indicate a typical order of operations; 

Fig. 25 is a simplified data flow diagram showing preferred data 
flow to the content service block 2210 of Fig. 22; 
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Fig. 26 is a simplified control flow diagram showing preferred control 
flow to the content service block 2210 of Fig. 22; 

Fig. 27 is a simplified flow chart diagram showing preferred order 
of operations of the Content Identifier block 2570 of Fig. 25; and 

Fig. 28 is a simplified flow chart diagram showing the preferred 
order of operations of the Picture Renderer block 2560 of Fig. 25. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Reference is now made to Fig. 21 which is a simplified 
functional block diagram of an information management system constructed and 
operative in accordance with a preferred embodiment of the present invention. 
Typically, information is stored by the system using a hierarchical structure. Portfolios 
(one per user) contain folders (zero or more per portfolio), which in turn contain 
information sources (zero or more per folder). Information sources are displayed by 
means of topic windows, which appear in the Folder View display described 
below. 

The system of the present invention preferably processes and/or displays 
information in information units termed portfolios, folders and information sources. 
Each of these terms is now described in detail. 

Portfolios 

Each user of the system is assigned a portfolio. A portfolio stores 
the information of a particular user. Using a graphical user interface (such as 
Fig. 1), the user may add or remove folders from the user's portfolio. Fig. 2 shows 
a portfolio containing four folders, as viewed in the Folder View (explained below). 

' Folders 

Folders contain groups of related information sources, each 
represented by a topic window. Folders may contain other folders and/or information 
sources. Using a graphical user interface, (such as Fig. 3) the user may specify one 
or more information sources or folders to add or remove from a folder. Each 
information source in a folder is represented by a topic window, defined below. 

Infonnation Sources 
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An information source may comprise any electronically stored 
information that is accessible by the system. Examples of information sources 
include, but are not limited to: Web documents located on the Internet or a 
local Intranet, files uploaded to the system or available to the system via a 
network file system, archives, notes stored in the system, email folders, schedule 
managers, any information stream or data feed coming from a local or remote source. 

Using a graphical user interface the system typically allows the user 
to specify an entire document as an information source, or alternatively the user 
may identify a specific portion or portions of a document as an information source. 
The process of identifying specific elements of documents as information sources 
is known as Element Level Access (ELA) and is described below in the section 
"Element Level Access". 

Using the system of the present invention, the .user may access 
information sources whose access is controlled by security measures. For 
example, the system of the present invention maybe constructed and operative to 
access information sources that require a username and password. Using a 
graphical user interface, the user may enter the appropriate security information 
(e.g. username and password) into the system. The system typically stores the 
security information and is then able to use it to automatically access the secure 
information source. 

The system of the present invention typically provides one, some or all 
of the following functionalities: 

Folder View — e.g. as in Fig. 2, 

Topic Window (Modes 1, 2, 3, 4) - e.g. as in Figs. 4, 5, 7 and 8, 
Information Source Preview, Monitoring — e.g. as in Fig. 4, 

Search— e.g. as in Figs. 9 and 10, 
Watch - e.g. as in Fig. 11, 

Notification, Annotation (Notes and Files) - e.g. as in Figs. 6 and 12, - 
Storage: Archiving - e.g. as in Figs. 13 and 14, 

Collaboration (Groups and Sharing), Mobility /Access to system (GUI, 
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text, WAP hterfaces) - e.g. as in Fig. 23, 

Element Level Access - e.g. as in Figs. 19 and 20, and 
Functions and Analysis. 

Each of the above functionalities is now described in detail with 
reference to the figures designated above. 

Folder View 

Information available through the system typically may be viewed in a 
number of ways. When accessing the system with a standard web browser, 
information may be displayed using the Folder View (Fig. 2). In the folder view, the 
contents of a specific folder in a user's portfolio are displayed. Each of the 
information sources within the specific folder is displayed in a topic window 
230, 231, 232, 233, 234, 235 described in further detail below. The topic 
windows are typically displayed in a grid inside the main window of the web 
browser being used. 

Topic windows are by default displayed in mode 1, in the 
illustrated embodiment, resulting in a user display which as indicated by reference 
numerals 230 - 235 of Fig. 2, comprises a grid of miniature graphical renditions 
of the information sources in the folder. For example, if the information 
sources are HTML documents such as those found on the World Wide Web, they are 
preferably rendered by the system into a miniature version of what a user would 
usually see in a standard web browser. This results in the equivalent of having 
many small web browsers tiled across the screen, each showing an individual 
information source. This view provides the user with a way to view graphically 
multiple information sources simultaneously. Using a graphical user interface, the 
user may specify the arrangement of the topic windows within the folder view, 
including but not limited to: the size of each of the topic windows in the grid, and 
the number of rows or columns that are displayed. For example, a set of six topic 
windows in a folder may be displayed 3 x 2 as in Fig. 1, or 2x3 or 6x1, etc. 

In the folder view, a list of folders in the user's portfolio may also 
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be displayed in the browser window. Using a suitable graphical user interface, 
(such as the folder buttons 220, 221, 222, 223 of Fig. 2) the user may choose 
which folder's contents are to be displayed in the folder view. 

In the folder view, a user may access various other functionalities 
of the system through a graphical user interface such as a set of menus or buttons 
210 of Fig. 2) that also appear in the browser window. 

Preferably, the screen display of Fig. 2 serves a main screen and the 
menu in Fig. 2 typically allows the user to select any of a plurality of menu options 
corresponding to various functionalities of the system, such as the following menu 
options: 

Adding functionalities: Add, add information source, add folder, add 
note, add watch, add archive, add scheduled archive, add analysis. 

Resetting functionalities: Reset (clears borders that indicate information 
content changes, Reset folder, Reset portfolio. 

Other functionalities: Editing, Display preferences (including editing 
of rows and columns e.g. 3 x 2 or 6 x 1 of folder view), Search, Do Search, Groups, 
Edit Groups, and Edit Sharing. 

Topic Windows: As shown in Figs. 4, 5, 7 and 8, each information 
source in the user's portfolio typically appears in a topic window, A schematic 
representation of a possible implementation of atopic window is shown in Fig. 4. 
Using a graphical user interface, the user may toggle a topic window between 
one of four modes, numbered 1, 2, 3, arid 4. Buttons 420, 430, 440, 450 for 
toggling between modes are shown at the top of the topic window. The name of 
the information source is shown at the bottom of the topic window 480. The 
information displayed in the central area of the topic window 410 depends on the 
mode that the topic window is in. Four modes of each topic window provided in 
accordance with a preferred embodiment of the present invention are now 
described. 

Topic Wind ows - Mode 1 fWeb Mode^l: As shown in Fig. 4, mode 1 is 
accessed by clicking on the "web" button 420 in a topic window (Fig; 4). In this 
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mode, a miniaturized graphical representation of the information source is displayed 
in the central area 410 of the topic window. For example, if the information source 
is a web page, a miniaturized graphical rendition 470 of the web page is displayed in 
the central area 410 of the topic window. Clicking on the central area 410 of a topic 
window in mode 1 causes the actual information source represented by the topic 
window to appear in the main window of the browser, replacing the folder view (Fig. 
2). This mechanism provides , the user with an intuitive graphically-based method 
of accessing various information sources with a single click of the mouse. 

As described in the "Monitoring" section below, the system 
typically continually monitors information sources for changes. When an 
information source has changed since the most recent time it was accessed by a 
particular user, a graphical indication (for example, a colored border 460) 
appears around the picture in the topic window representing that information 
source in the portfolio of that user. When the user clicks on the picture 470 to access 
the information source, the graphical indication 460 is removed. 

Typically, the colored border 460 is present whenever the information 
source has changed since the most recent time the user has accessed the information 
source. 

Reference numeral 470 indicates a picture of the information source 
shown in the central area of the Topic Window. 

To pic Window - Mode 2 (Notes Mode): A s shown in Fig. 5, the Notes 
Mode (Mode 2) is accessed by clicking on the "notes" button 430 in a topic window. 
In this mode, a list of notes assigned to the information source appears in the central 
area 510 of the topic window. Notes are annotations or files created by users and 
assigned to specific information sources, as described in the "Annotation" section 
below. Clicking on the row of words that refer to a specific note in the central area of 
the topic window of Fig. 5 causes the contents of that specific note to be displayed 
in a separate window (Fig. 6) on the user's screen. For example, if a user clicks on 
"Note 3 Jim 5:45 PM Support" 520 in Fig. 5, a separate window will appear 
displaying the intents of the corresponding note. Using a graphical user interface, 
users may delete notes from within mode 2 of a topic window. 

Topic Window -Mode 3: As shown in Fig. 7, the Watch Mode (Mode 
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3) is accessed by clicking on the "watch" button 440 in a topic window. Watches are 
ongoing searches that are created by users and assigned to specific information 
sources, as described in the "Watch" section below. In this mode, a list of watches 
currently assigned to the information source appears in the central area 710 of the 
topic window. An example of a list of 2 watches currently assigned to one 
information source is illustrated in Fig. 7. Using a graphical user interface, watches 
may also be deleted from within mode 3 of a topic window. 

Topic Window - Mode 4: As shown in Fig. 8, the Archive Mode 
(Mode 4) is accessed by clicking on the "archive" button 450 in a topic 
window. Archives are time-stamped and annotated versions of information 
sources are preferably stored by the system on behalf of users and assigned to 
specific information sources, as described in the "archives" section below. In this 
mode, a list of archives assigned to the information source appears in the central area 
810 of the topic window. Clicking on the row of words (Such as "Archive 1 Jon 
4:55pm Earnings" 820) that refer to a specific archive in the central area of the topic 
window in mode 4 causes that specific archive to be displayed in the web browser 
window, replacing the folder view. Using a graphical user interface, archives may 
also be deleted from within mode 4 of a topic window. 

Information Source Preview 

An information sources preview is a larger view of the graphical 
rendition that appears in mode 1 of the topic window. A user may use a graphical user 
mterface to cause an information source preview to appear inside the folder view 
(for example, by positioning the mouse pointer over the name of the information 
source that appears at the bottom of the topic window). The hjlfonnation source 
preview is large enough to allow the user to read or view some or all of the 
information contained in the information source. 

Since this graphical rendition is typically already pre-rendered on 
the system, the preview typically appears without having to wait for the user's 
machine access the information source directly . In the case of remote information 
sources such as documents on the World Wide Web, an information source 
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preview typically allows the user quicker access to the information than would 
otherwise be achievable by accessing the information source directly through 
the browser. Using a graphical user interface, the user may enable or disable the 
information source preview functionality and modify its display properties (for 
example, its size). 

Monitoring 

The system preferably monitors information sources on an ongoing 
basis, and notifies users of any significant changes. On an ongoing basis, the 
system typically accesses all the information sources in all of the users* portfolios 
in order to check for modifications to the content of the information sources. The 
system typically detects changes by comparing the latest version of the information 
source content with the most recently stored version of the information source content 
The system preferably notifies the users who have the information source in their 
portfolio of any significant changes. 

The system typically uses filters (described in the Content Identifier 
section below) to determine whether changes to the content are significant or 
insignificant Examples of filters include but are not limited to: filters that ignore 
changes relating to the time and date, advertisements, or counters that report the 
number of visitors to a web site. See the "Content Identifier 11 section below. The 
operation of the Content Identifier 2570 is described in further detail in Fig. 27. 

One method of notifying the user of a change is a colored border 460 
that appears around the graphical rendition of the information source in Mode 1 of 
the topic window. Another method of notification is a graphical indicator that 
appears in the button representing the fol;ler 220-223 that contains the information 
source that has changed. This latter method is useful in that it allows a user to be 
notified when an information source has changed somewhere in the portfolio 
that is outside of the folder currently being viewed in the folder view. 

Change notifications are typically maintained by the system (in 
the Portfolio Database 2320, described below) on a per-user, per-information 
source basis: The system preferably keeps track of when each user accesses each 
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specific information source. A change notification is displayed to a specific user 
only when a specific information source has changed more recently than that 
specific user has accessed that specific information source. 

The system typically allows the user to clear the change notifications 
on an entire folder or the entire portfolio. This is useful when the user has not accessed 
the folder or the portfolio for an extended period of time during which many of the 
information sources have changed. The user may then wish to clear all the 
change notifications that have accumulated and only be notified of changes that 
occur from that point in time onwards. 

Search 

As shown in Figs. 9 and 10, the system .typically allows a user to 
identify specific information of interest through the use of the search functionality. 
Using a graphical user interface such as that of Fig. 9, the user may specify 
multiple parameters when setting up a search. 

The search terms define the pattern of information to be searched for. 
This may include individual words, phrases, and Boolean expressions (for example 
"(Earnings AND Sales) OR (Year End Report) AND NOT (Quarterly)"). 

Hie user may also specify the search domain. The search domain is the 
information source or set of information sources to be searched The search 
domain may be selected, for example, from any group of information sources or 
folders within the user's portfolio. 

The user may also specify the search depth, which controls how 
many levels the system typically branches off of an information source included in 
the search domain to otfyer information sources that are not necessarily included in 
the search domain. For example, if a certain page on the World Wide Web is included 
in the search domain, a search depth of one typically directs the system to not only 
search the said page itself, but also to search other pages that the page refers to 
through hyperlinks. A search depth of two typically directs the system to further 
search all pages referred to by the pages referred to by the said page, and so forth. 

A user may also specify the degree of search freshness. The system 
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can typically reduce the time it takes to perform a search by searching through 
pre-cached, or locally stored, versions of the content instead of taking the time to 
access all the various information sources directly at the time of the search. This 
pre-cached information is typically stored by the system on a regular basis in the 
content database (described below), in order to perform the update checking 
functionality. However, the stored versions of the content may not be completely up 
to date with the content in the live information sources themselves. Since 
information sources may constantly be changing, it may be desirable for users to 
ensure that the system is searching recent, up-to-date versions of the information 
source contents. By letting the user dictate whether stored or live versions of the 
content are to be used, the system typically allows a user direct control over the 
tradeoff between the freshness of content being searched, and the speed with which the 
search is being performed. 

The user may also specify the results format, including the level of detail 
in which the search results arc displayed. For example, the user typically may direct 
the system to display only the names of the information sources that contain results 
matching the search terms. (For example, when searching for information about 
"India" within a folder containing ten news web sites, only three may match: 
"CNN, MSNBC and ABCNEWS report matches to the search"). Alternatively, the 
user may direct the system to display actual selections from the matching content 
in addition to the name of the information sources that contained the 
matching content (For example: "CNN: Mudslide in India, MSNBC: India reports 
economic forecast, ABCNEWS: India has mudslide"). 

When the search is complete, the results are displayed in a separate 
window (the "results listing window") (Fig. 10). that appears above the main 
browser window. By clicking on the individual result listings in the results 
listings window, the corresponding information sources are displayed in the main 
browser window. This allows the user to view simultaneously the listing of results 
as well as the results themselves. This functionality provides the user with an 
added level of convenience over the commonly implemented interface in 
which either the results or the listings may be viewed, but not both at the same time. 

After a search is complete, the user is given the option of 
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automatically converting a search into a watch, described below. This saves the user 
the time of re-entering the information to set up a similar watch. 

Watch 

As shown in Fig. 11, a user may configure the system to perform a 
watch. A watch is an ongoing search for information matching a specific pattern, 
performed over a specific period of time. When setting up a watch, users can 
specify all the same parameters as when setting up a search, as described above in the 
section "search 11 . In addition, using a graphical user interface, the user can specify 
the duration of the watch, and the notification method (Fig. 1 1). The duration 
may be specified as any length of time, at the end of which the watch is completed 
and no more searching takes place. During the course of the watch, the content is 
checked at regular intervals, according the configuration of the system as 
described in the "Content Retriever" section below. The notification methodology 
may be selected from one of the notification methods available to the system, as 
described below in the "Notification" section. 

For example, a user may want to find out whether or not a set of 
companies (whose web sites are contained in a folder called "Companies") are 
reporting their corporate earnings during the course of a particular week. The user 
may set up a week-long watch for the words "Earnings" within the folder 
"Companies". As the week progresses, the system preferably continually checks 
the various information sources within this folder, and notifies the user using the 
desired notification method (for example, fax) if and when the word "Earnings" 
appears in any of the sources. 

Notification 

To allow users maximum access to the system from wherever the 
user may be, any device with which the system can communicate preferably maybe 
used for notifying the user. Examples include, but are not limited to, on-screen 
notification (such as a colored border or other graphical indication within, for 
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example, mode 3 of the topic window), notification through an e-mail message to an 
email address or addresses that are pre-specified by the user, notification 
through an Instant Messaging protocol, notification through a commonly 
available paging device, notification using a messaging system (such as SMS) to a 
mobile phone or mobile device, notification to a fax machine at a telephone 
number pre-specified by the user, notification to a printer pre-specified by the user. 

Using a graphical user interface, the user may enter into the system 
any information the system may use to communicate with the various devices on which 
the user wants to receive notifications. Examples include but are not limited to: 
Email addresses, telephone numbers, etc. 

Annotation: Notes and files 

As shown in Figs. 6 and 12, the system preferably allows users to 
annotate information sources in various ways. Notes (allow a user to assign a text 
message to an information source or group of information sources. Using a 
graphical user interface (Fig. 12), a user may specify a subject or title for the note, 
indicate the status of the note (for example, "urgent" or "please reply"), compose 
the body of the note (typically a textual message) and indicate to which 
information source or sources in the use^s portfolio the note should be assigned. 

A user may also use the system to upload any type of file 
accessible from the user's machine and assign it to an information source 
or group of information sources. Notes and files assigned to an information 
source are typically stored on the server 21 10 of the system (see the "Architecture" 
section below) and may be viewed through mode 2 of the topic window 
representing that information source. Using the collaboration and sharing 
capabilities of the system, described below in the "Collaboration" section, 
users may share notes ajid files with other users or groups of users. 

Storage 

As shown in Figs. 13 and 14, the system also typically provides 
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integrated storage capabilities for information sources. Using a graphical user 
interface (Fig. 3), a user may direct the system to archive a particular 
information source or set of information sources. A system typically creates an 
archive of an information source by locally storing in the content database a 
time-stamped copy of the current version of the information source contents. A user 
may indicate which specific information source to archive, the period of time for 
which the archive should be kept on the system before being deleted, and a name to 
assign to a particular archive. Archives are stored in the content database (see the 
"Architecture" section below) and may be accessed through the Archive Mode (Mode 4) 
of the topic window representing the particular information source. Archives are 
useful for users who may, in the future, wish to access content which is no longer 
available on the information source which provided that content originally. 

The system may also be configured for scheduled archiving, in 
which a user indicates, using a graphical user interface, (Fig. 14) a specific point in 
time, or specific points in time, during which an information source should be 
archived by the system. The user may also indicate an archiving frequency to 
direct the system to archive an information source or sources at regular intervals. 
A user may also specify a set of conditions (see the "Functions" section below) 
that, if matched, will trigger the archive to be created. With scheduled archiving, the 
user preferably does not have to be present at the time of archiving to direct the system 
to create the archive. 

Collaboration 

The system typically provides integrated collaboration 
capabilities. Using a graphical user interface, users may create groups. Groups may 
include users and/or other groups. Groups may represent a set of users that may 
have certain interests in common. Groups are useful when combined with the 
sharing functionalities of the system. 

The system typically provides integrated sharing functionalities. 
Using a graphical user interface, a user adding a resource (a resource is an 
information source or a folder containing information sources) to the system has the 
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ability to control which other users or groups have access to the resource, as well 
as what type of access each user or group has ("access level"). For example, a 
group of users may be configured to only be able to read a resource, but not 
change it Other examples of access levels include, but are not limited to: full 
permissions, add permissions, delete permissions, annotate permissions, read-only 

permissions, no permissions. 

Using a graphical user interface, a user wanting to access a shared 
resource may import the shared resource into the user's own portfolio (Figs. 15 and 
17). If the user is unsure of the name of the resource or ofthenameof the user that 
created the resource, the user may search for the resource to import using a graphical 
user interface (Figs. 16 and 18). An imported resource is added to the user's portfolio 
and the user may interact with it in a way that is determined by the access level set 
for that user for that resource. 

Using the sharing functionality, groups of users can share 
resources. Some useful examples of sharing include, but are not limited to: Shared 
folders where one user assembles a set of relevant information sources and other 
users benefit from the useful collection of information sources; Shared notes 
where users can conduct a discussion relating to a particular information source 
or set of information sources; shared notifications where one user sets up a watch 
and other users benefit from the notification resulting from the watch. 

Mobility / Access to the system 

The system typically provides users access to the system from 
anywhere on any device. The primary method of interacting with the system is 
typically the graphical user interface 2330 of Fig. 23, accessible through a standard 
Web Browser and described in the sections above. To access the system in this 
manner, the user typically employs a computer with commonly available standard 
web browser software installed and a connection to a network through which the 
server of the system is accessible. There is no need for a user to download or install 
any additional software on the local machine, allowing the user a high degree of 
mobility relative to systems where specific software (other than a standard web 
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browser) needs to be installed on the local machine in order to access the 
functionalities of the system. 

The system may also be accessed through a text interface 2340. In this 
interface, all the graphical user interface components of the system (such as those 
mentioned in the descriptions above) may be replaced by equivalent text-only 
interfaces. This interface is useful for users accessing the system over a low 
bandwidth connection that would otherwise involve slower interaction times 
(between the user and the system) if using the standard graphical user interface. 
The slower interaction times would be due in large part to the time it would take to 
download the graphical interface components from the server to the user's computer. 

The system also typically has the capabilities to be accessed by 
mobile devices, examples of which include, but are not limited to PDAs and mobile 
telephones. Special interface modules are designed in the system to handle the 
specific protocols of these devices. For example, a WAP (Wireless 
Applications Protocol) interface module typically allows access to the system from 
any WAP-enabled device 2350. 

Security measures are typically provided for users accessing the 
system. Using a graphical user interface, the system typically prompts the user for a 
user name and password before allowing access to a particular portfolio. Using a 
graphical user interface, a user may also change the password that controls access to 
said user's portfolio. Users may also access the system through secure 
communication protocols. Examples include but are not limited tohttps. 



Element Lev el Access: Interfax. 

As shown in Figs. 19 and 20 and as described above, the user may use a 
graphical user interface to identify a specific element of a document accessible by 
the system for use as an information source in the user's portfolio. 

The user may identify specific elements within a document 
Examples of elements include, but are not limited to: table; ceil; row; column; 
image; list item; list; line; paragraph; frame; any region of text distinguishable from 
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its surroundings by font size, style, color or other properties. The user may also 
select groups of two or more elements, whether or not they are contiguous in the 

document. 

Specific elements may be described in a number of ways, 
including, but not limited to: 

1. Contained or nearby text Examples include, but are not limited 
to: The cell that contains the text "Last Trade"; The row that appears after the 
words "Minutes remaining"; The table that appears before the words "Summary 
Statistics". 

2. Markup tags surrounding the element Examples include, but are 
not limited to: <font size24> ... </font>; <foo>...</foo> containing "bar". 

3. By structure. Examples include, but are not limited to: The second 
column of the fourth table; an image of a certain size. 

4. Combinations of the above. Examples include, but are not limited 
to: the cell containing "Last trade" in the table containing "Stock 3". 

An example is shown in Fig. 19. Document A contains two tables B and 
C. Both tables contain stock quotes for the stocks RHAT and AKAM respectively. 
The name of the stocks are located in the cells D and F respectively. The last trade 
values are located in cells E and G respectively. 

In the example, the user wants to track the last trade value for the 
stock RHAT, information stored in cell E. It is not enough for the user to specify "the 
cell containing the text Last Trade" because that matches both cells E and G. The user 
thus must specify also that the desired cell is contained in a table that also contains 
the text "RHAT". This uniquely identifies Cell E. 

A preferred process for identifying a user-selected part of a 
document is illustrated in Fig. 20. Steps 2010 -2080 in Fig. 20 are now described in 
detail. 

Step 2020; Using a pointing device, the user clicks or drags on a 
rendered version of the document to choose the region that is of interest to the user. 
The system typically graphically indicates the smallest structural element in the 
document that corresponds to the point or region selected by the user. The user may 
try clicking or dragging multiple times, until the satisfactory result is achieved. 
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Each time, the system typically graphically indicates the element that the user has 
selected. In the example, the user selects cell E. 

Step 2030: The user is given the option to enlarge the selected 
element until the user is satisfied that the selected element encompasses the region 
of interest to the user. In the example, the user does not need to enlarge the region. 

Step 2040: The system typically asks the user to identify the 
important property or properties of the selected element that distinguish it from others 
- namely, what it is about the selected element that the user is actually interested in. 
Examples may include, but are not limited to: The element contains a specific string, 
or a markup tag, or an image of a certain size. The system may also generate and 
present possibilities to the user on what distinguishes the desired element from the 
others. In the example, the user indicates that the selected cell is special in that it 
contains the text "Last Trade". 

Step 2050: The system then typically determines the smallest element 
including the selected area which matches the criteria from step 2040. The system 
then typically counts how many levels "up" ("uplevels") are necessary from that 
smallest element to reach the element selected in step 2030. Uplevels are defined 
below in the section (ELA Engine). This does not apply in the example, since there 
are zero up-levels. 

Step 2060: The system then typically attempts to determine if the 
criteria assembled so far uniquely identify the element on the page. This is done by 
finding all elements on the page that are the same number of uplevels from other 
elements that match the criteria from step 2040. If there are no other matches, the 
criteria are considered sufficiently unique for the present time and the algorithm 
concludes. If there are other matches, the system indicates them graphically to the 
user. In the example, both cells E andG match the current description at this stage! 
So cell E is the desired region, but cell G is shown as another candidate match. 
The user still needs to distinguish between cell E and cell G. 

Step 2070: The system asks the user why the desired region is 
different from the other matching regions, using the same kinds of criteria as in step 
2040. At this stage, the user is looking only at element characteristics within the 
desired region. The user may choose to skip to the next step, if the user wishes 
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all matches to be selected, or if the distinguishing characteristics are 
outside the selected regions. If this step isn't skipped, go back to step 2060. In 
the example, the distinguishing characteristics are located outside the selected 
region E, so the user skips this step. 

Step 2080: Now, the user can specify distinguishing characteristics 
located in elements around but not in the desired region. Start graphically indicating 
the region that is "up" one level from the desired element, as well as regions that are 
"up" from the other matching elements. In the example, the user goes one level up 
from the selected cell E, to the containing Table B. However, since cell G is also a 
candidate, the containing Table C is also indicated. 

The system asks the user what inside the graphically indicated desired 
region distinguishes it from the other graphically indicated matching regions. 
Step 2080 is repeated for the various desired regions, removing the matching regions 
which are not selected by the new criteria. When complete, the user can go back to 
step 2080 or is done. In the example, the user specifies that die containing 
region (Table B) around the selected element (Cell E)is distinguishable in that it 
contains the text "RHAT". This criteria distinguishes Table B from Table C (which 
does not contain the text RHAT), and in turn, distinguishes the contained cell E from 
the contained cell G, and so the user stops at this point 

Functions and Analysis 

The system typically provides users with the capability to 
perform various types of analysis on the information accessible by the system. 
Examples include, but are not limited to: determining whether a particular stock 
price is over a certain value, determining how jnany new press releases appear in a 
certain list, determining whether a stock is rated as "STRONG BUY" or "BUY", 
comparing two prices and returning the higher of the two, etc. 

When configuring the system for analysis, the user may specify the 
following parameters: 

1 . The information source or sources to be used as inputs in the analysis - 

This may be any information source accessible by the system, including any elements 
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identified by a user, or any documents stored by the system in the content database. 
2. The function to be used for the analysis. Functions are described 

below. 

3- The timing - the analysis may be configured to occur once, or any 
number of times, beginning immediately or at a specified time or times, or at regular 
intervals. The user may also indicate when the system should access new copies 
of the contents of information sources. 

4 - 71,(5 out P ut " a function may output its results to one or more of a 
number of output targets. These include, but are not limited to: output to a file 
system (such as to the content database, described below), output to the user 
through one of the system's notification channels (see Notification" section 
above), output to another function. 

Functions may be chained - a user may configure the system to first 
analyze information with one function, and then in turn analyze the resulting 
output with another function. This chaining preferably may be done indefinitely. 

Functions allow users to perform multiple types of analysis on the 
information accessible from the system. Using a graphical user interface, a user 
may select from a set of functions when configuring the system to perform an 
analysis. Examples of the types of functions avaUable include, but are not limited to: 

1. Mathematical functions (+,-,/,*> max, min, etc.) 

2. Textual functions (length, alphabetize, etc.) 

3. Boolean functions (AND, OR, NOT, XOR, etc.) 

4. Grouping functions (0, etc.) 

5. Search functions (grep, find, etc.) 

6. Comparison functions (<,>,<>,<,=,=<,=>, etc.) 

The system typically comprises an Applications Programmer Interface (API) that 
allows the set of functions avaUable to the system to be extended. This way, 
the system may be further customized for users with specialized needs. For 
example, financial users may create a function that performs a linear regression on a 
set of values. Scientific users may create a function that performs a statistical 
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analysis on scientific data. 

A preferred implementation of a system synergistically providing all 
of the above functionalities is now described. Architecturally, the system is typically 
implemented in two main parts, the server 21 10 and the client 2120 of Fig. 21. 
Most of the functionality is typically implemented in software running on 
commonly available computer hardware — such as a computer with a Pentium 
III processor, running a Linux operating system - hereafter referred to as the server. 
A user typically accesses the server over a digital communications network from 
any commonly available computer that has a connection to the Internet and 
commonly available software known as a standard Web Browser. The client 
typically comprises software mat is downloaded from the server to the user's 
machine and then operates within the user's web browser. The server and the client 
then communicate with each other throughout Ihe use of the system. 

Client 2120 of Fig. 21 may, for example, comprise software written 
in the Java, JavaScript and HTML languages. The client software is typically 
constructed and operative for communicating with the server and for providing the user 
interface, which involves displaying information to me user and getting information 
from the user. 

Server 2110 of Fig. 21 typically provides most of the functionality of 
the system. The server typically comprises the following interacting functional 
blocks, as shown in Fig. 22: Content Service 2210, Portfolio Service 2220. Each of 
the functional blocks which typically make up the server is now described in detail: 

Portfolio Service 2220 of Fig. 22 is typically constructed and operative 
for interacting with the client 2120 (Fig. 21) (which in turn interacts with the 
user). The portfolio service transfers information between the client and the 
other/ components of the system. The portfolio service typically comprises the 
following interacting subunits, as illustrated in Fig. 23: Portfolio Database 2320, 
Portfolio API 2310, Portfolio Interfaces 2330, 2340, 2350, 2360. Each of the above 
subunits is' now described in detail. 

Portfolio Database 2320 of Fig. 23 typically stores all the information 
about specific users of the system and their portfolios, including the 
organized hierarchy of portfolios, folders, and information sources, as well as 
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usernames and passwords, and infonnation about when specific users access 
specific infonnation sources. 

Portfolio API 2310 of Fig. 23 typically accesses the information in 
the portfolio database 2320 and communicates with the content service 2210 (Fig. 21), 
as well as with the portfolio interfaces 2330-2360. The portfolio API allows 
additional customized interfaces to the system to be created. 

Portfolio Interfaces 2330-2360 of Fig. 23 typically interact with the 
portfolio API 2310 and handle communication with the client 2120 (Fig. 21). 
Different portfolio interfaces interact with different clients. Examples of portfolio 
interfaces include, but are not limited to: the standard graphical web interface 
2330, a text interface 2340, a WAP interface 2350, other customized interfaces 2360. 

Content Service 2210 of Fig. 22 typically accesses the information 
sources, stores the information, and performs most of the functionalities of the 
system described above, typically including search, watch, update check, 
infonnation access, picture rendering, functions and analysis, archiving. The content 
service comprises the following functional units, as shown in Fig. 25: Content 
Database 2595, Scheduler 2550, Rules Engine 2530, Content Worker 2520, 
Content Retriever 2510, Content Converter 2590, ELA engine 2580, Content 
Identifier 2570, Picture Renderer 2560, Alerts Notifier 2540. Each component of the 
system is typically implemented using a prioritized queue with multiple workers 
processing requests from file queue. This provides robustness (if a worker dies while 
processing a request, the request will be reassigned to another worker) and 
scalability (more workers can be added to handle greater load). 

The internal control format of the system is typically a rule. Rules direct 
the operation of the various components of the Content Service 2210. Rules are sets 
of instructions that cause the various components of the Content Service 2210 to 
perform certain actions are specific times. Rules are stored in the Content Database 
2595 and processed by the Rules Engine 2530. 

The internal data format used by the content service typically 
comprises a document. A document typically comprises a root file and all the files 
that it contains (such as images and embedded documents), as well as all the 
files that the contained files contain recursively. A document can come from an 
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outside source or be generated internally by the rules engine from zero or more 
other input documents. Each document also typically has a time stamp describing 
when it was retrieved by the content retriever or when it was created by the rules 
engine 2530. The time stamp can be used to chronologically order documents from 
the same source. 

Fig. 24 is a flowchart indicating a typical order of operations of the 
various components of the content service 2210. For example, when performing an 
update check, the rules engine 2420 is triggered to begin operation by a pre-scheduled 
event in the scheduler 2410 (i.e. run the rule "update check" on the CNN site every 
two minutes"). The rules engine then directs the content worker 2430 to direct the 
content retriever 2440 to fetch a specific set of content (the current contents of the 
CNN site). The content converter 2450 then typically converts the retrieved 
information into the internal format used by the system. The ELA engine 2460 then 
uses any relevant ELA descriptions to identify . specific parts of the content The 
content identifier 2470 removes certain insignificant content, such as advertisements 
and dates. The update check rule may then be run to determine if any new information 
is present The content is then rendered into a picture by the picture renderer 2480. 
The alerts notifier - 2490 communicates relevant information to the user through one 
of the notification channels available to the system. 

The various functional units of the content service are now 
described in detail with reference to Figs. 24, 25 and 26: 

Content Database 2595 of Fig. 25 typically stores all documents and 
rules maintained in the system, as well as scheduling information concerning 
when specific rules should be run and how. (For example, the "check if the current 
stock price is below 30" rule is scheduled to run every 15 minutes.) This scheduling 
information originates from the user and is stored in the content database 2595 by 
the portfolio service 2220. 

Scheduler 2550 of Fig. 25 typically reads scheduling information from 
the content database 2595 and invokes rules to be run in a pre-specified feshion at 
pre-specified times, intervals, or conditions. 

Rules engine 2530 of Fig. 25 typically directs the operation of the 
other components within the content service 2210. The operation of the system is 
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therefore customizable by modifying the rules. The rules engine 2530 has a 
scripting language interpreter with a set of built-in rules, as well as an application 
programmer interface (API) for adding further customized rules. There is also a 
mechanism for the rules engine to communicate with the other components of the 
system. 

Content Worker 2520 of Fig. 25 is typically constructed and operative 
for driving the operation of the 2510 content retriever, which in turn gets all the 
files related to a single document The content worker 2520 recursively parses 
through a document stored in the content database 2595 to get a list of 
contained files, and directs the content retriever 2510 to get all the files from the 
appropriate information source. 

Content Retriever 2510 of Fig. 25 typically gets a single file at a time 
from an external source, as directed by the content worker 2520. It implements 
caching to reduce bandwidth consumption. It deals with automatically 
logging in to sites that require a username and password. 

Information sources are preferably checked by the content retriever 
2510 if they are included in one or more user portfolios. This is useful in that it 
provides a high level of monitoring service to individual users while at the same 
time optimizing the bandwidth load for the organization as a whole, i.e. Instead of 
many users all individually accessing a certain information source, the system 
polls the information source once and notifies each of the users of the relevant 
information. This can reduce the bandwidth load for the organization as a whole. 

The frequency of checking an information source may be determined 
according to a number of relevant factors, including, but not limited to: 

1. User-specified priorities for monitoring the information source. 

2. Presence of the information source in multiple user portfolios 

3. Information source response times 

4. Information source update frequencies 

A particular feature of the content retriever, according to a preferred 
embodiment of the present invention, is that it optimizes use of bandwidth for 
maintaining relatively up-to-date versions of multiple information sources for use 
by multiple users, according to the content retriever factors shown and described 
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herein. 

Content Converter 2590 of Fig. 25 typically converts the files received 
in various formats into one common internal format (for example, XML), so that the 
other parts of the system may use them. The content converter 2590 has various 
modules for dealing with different file formats. Examples include, but are not 
limited to, MSWORD, PDF, etc. 

Content Identifier 2570 of Fig. 25 typically identifies (and optionally 
removes) specific portions of a document, such as ads and dates, according to 
pre-specified or user-entered identification filters in the system. The content 
identifier may be used to distinguish between significant and non-significant 
changes to content when performing monitoring, as described in the monitoring 
section above. 

Preferred operation of the content identifier is described in Fig. 27 and 
typically comprises the following steps: 

Step 2710: The content identifier reads in a document from the content 

database. 

Step 2720: The content identifier uses a set of stored "regular 
expressions" (stored in an identifier database) to check for any dates in the document 
and optionally removes the matching text. 

Step 2730: The content identifier uses a set of stored URLs 
(stored in an identifier database) to check for any advertisements in the document. 
The URLs are those of common commercial advertisement providers. 

Step 2740: The content identifier removes the structural element 
surrounding the matched advertisement URL in the document This removes the 
advertisement itself. 

Step 2750: The content identifier outputs the filtered document to the 
content database 2595, 

ELA (Element Level Access) Engine 2580 of Fig. 25 is typically 
constructed and operative for parsing a document received from an information 
source and extracting the specific portion that a user has described using the ELA 
interface described in Fig. 20. The ELA engine 2580 relies on an element 
description created by the user using the ELA interface (Fig. 20) to extract the 
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appropriate information, which it then puts into a new document. 

An ELA description is a piece of text that describes a specific part of 
an HTML document The goal is to describe as generally as possible the specific part 
(element) of a document, so that that element can be used for monitoring, 
searching, matching, display, notification, or other purposes within the system. An 
ELA description may include contextual cues that may be used to help further 
describe the desired part of the document 

An HTML document can be described as a tree-like structure of 
different elements. HTML elements used by the ELA system include, but are not 
limited to: image, phrase, table, sub-table, line, caption, cell, row, column, item, list, 
paragraph, and frame. The structure is mostly a tree. The root element is a frame, 
and each element may contain one or more other elements of varying types. For 
example, a cell may contain paragraphs, a line may contain phrases and images, and 
a frame may contain paragraphs. It should be noted that the structure is not a 
proper tree because a table may be viewed as containing rows, columns, or cells, 
whereas the rows and columns themselves contain the same cells, each of which is 
in both a row, a column, and a table. 

An ELA description is represented in XML and is described by an 
XML Schema. An example of a suitable XML schema is as follows: 

<!- $Id: ela.xsd,v 1.4 2001/02/28 09:16:1 1 marc Exp $ -> 

<!— defaults: 

minOccurs= n 1 M maxOccurs=" 1 " 
— > 

<schema xmlns="http://www.w3 .org/2000/1 0/XMLSchema" 

xmlns.-xsi-'http^/www.wS .org/2000/1 0/XMLSchema-instance" 

xmlnsiela^http^/www^ .0" 

taigetNamespace^http-y/www.^ 
<!-- noNamespaceSchemaLocation= n XMLSchema,xsd ,t -> 

<elementname= ,! ela w type= w ela:elaType" t> 
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<!-- this is mostly for testing -> 
<element name="elalist"> 
<complexType> 
<sequence> 

<elementref= M ela:ela n maxOccurs="unbounded" l> 
</sequence> 
</complexType> 
<felement> 

<complexType name= w elaType"> 
<sequence> 

<element name= ,! match"> 
<complexType> 
<choice> 

<group ref="ela:matchElement M t> 
<group ref="ela:filterElement" l> 
</choice> 
</complexType> 
</element> 



<element name="uplever type="nonNegativeInteger M 
minOccur^O" l> 

<element name="filter M minOccurs-'O" 
maxOccurs-'unbounded"> 
<complexType> 
<sequence> 

<element name="context M > 

<complexType> 
<group rei^elarfilterElement" t> 
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<eleraent name= f, choose M minOccurs= l! 0 ft > 
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<choice> 
<choice maxOccurs= t, unbounded"> 
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<element name=="position"> 

<complexType> 
<simpIeContent> 

<extension base= n integer"> 
<attribute name^relop" type="ela:relop" t> 

<yextension> 
</simpleContent> 

</complexType> 
</e!ement> 

<element name=="after"> 
<complexType> 
<choice> 

<group ref^ M ela:imageMatch" l> 
<group ref="ela:textMatcir l> 
<7choice> 

<attribute name="skip" type^"nonNegativeInteger" f> 
<! - XXX this should be a positivelnteger 
or "unbounded" — > 

<attribute name="covmt" type="string w t> 
<attribute name="range"> 
<simpleType> 
<restriction base= w string"> 
<enumeration value="inclusive M t> 
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Enumeration value^'exclusive" t> 
<yrestriction> 
</simpleType> 
<yattribute> 

</complexType> 
</element> 

<element name="before"> 
<complexType> 
<choice> 

<group ref= M ela:imageMatch !t t> 
<group re£="ela:textMatch" /> 
</choice> 

<attribute name="skip" type="nonNegativeInteger" />. 
<!— XXX this should be a positivelnteger 
or "unbounded" — > 

<attribute name=" count" type="string" l> 
<attribute name- ! range"> 
<simpleType> 
<restriction base="string"> 
Enumeration value= t, inclusive" l> 
Enumeration value= M exclusive" l> 
</restriction> 
</simpleType> 
</attribute> 
</complexType> 
</element> 

</choice> 

Element name= l1 triangulate M > 
EomplexType> 
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<sequence> 
<element name="row M > 
<complexType> 
<choice> 

<group rejp="ela:imageMatch H l> 
<group ref= M ela:textMatch" l> 
</choice> 
</complexType> 
<element> 

<element name= ,, column"> 
<complexType> 
<choice> 
<group ref= M ela:imageMatch w f> 
<group ref= tt ela:textMatch M /> 
</choice> 
</complexType> 
</eIement> 
<&equence> 
<7complexType> 
</element> 

</choice> 

</compIexType> 

</element> / 

</sequence> 
</complexType> 
</element> 

</sequence> 
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</complexType> 

<group name= ,! filterElement"> 
<choice> 

<!-- canonical order within a type is 
<text> <image> <select> 

Not all sections will appear within all types. 

-> 

<element name="line M > 
<complexType> 
<sequence> 

<group ref^ rt ela.-textMatch" f> 

<group ref^elaiimageMatch 1 ' l> 

</sequence> 
</complexType> 
</element> 

<element name= n caption"> 

<complexType> 

<sequenpe> 
i 

<group re^'ela-textMalch" t> 
<group ref^elarimageMalch'' l> 



<7sequience> 
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</complexType> 
</element> 

<eleraent name= M cell"> 
<complexType> 
<sequence> 

<group ref= ,l ela:textMatch rt l> 
<groupre^= M ela:imageMatch M l> 

^sequencO 
</complexType> 
<felement> 

<element name="row"> 
<complexType> 
<sequence> 

<group ref=Ma:textMatch M l> 
<group re^elarimageMatch" /> 

</sequence> 
</complexType> 
</element> 

<element name^'column 1 ^ 
<complexType> 
<sequence> 

<group ref= ,, ela:textMatch M l> 
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<group ref="ela:imageMatch" f> 

</sequence> 
</complexType> 
</elemeat> 

<element name= M table ,, > 
<compIexType> 
<sequence> 

<group ref^'elaitextMatch" t> 

<group ref^"ela:irDageMatch !t /> 

<choice minOccurs= f1 0 n maxOccurs="unbounded M > 

<element name=="rows n > 
<complexType> 
<simpIeContent> 

<extension base="positiveInteger"> 
<attribute name- 'relop" type- f ela:relop n t> 
</extension> 
</siinpleContent> 
</complexType> 
<element> 

<element name="columns ,f > 
<complexType> 
<simpleContent> 

^extension base="positiveInteger"> 
<attribute name="relop n type= M ela:relop n t> 
</extension> 
</simpleContent> 
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</complexType> 
</element> 
</choice> 

<element name="select M minOccurs= M 0"> 
<complexType> 
<attribute name= M type H > 
<simp!eType> 
<restriction base= ,l string"> 
Enumeration value="first M l> . 
Enumeration value="last" 
Enumeration value== M wdest" l> 
Enumeration value-'tallest" l> 
Enumeration value^'largest" l> 
<7restriction> 
</simpleType> 
</attribute> 
<complexType> 
</element> 

</sequenee> 
</complexType> 
<yelement> 

Element name="item"> 
EomplexType> 
<sequence> 

<group ref="ela:textMatch" t> 
<group ref="ela:imageMatch M l> 
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</sequence> 
</complexType> 
</element> 

<element name- 'list n > 
<complexType> 
<sequence> 

<group ref^'elartextMatch" l> 

<group ref^'elaiimageMatch 11 l> 

<element name= M items" minOccurs= M 0" 
maxOccurs="unbounded"> 
<complexType> 
<simpleContent> 

<extension base= H positiveInteger ,, > 
<attribute name= n relop" type="ela:relop lf /> 
</extension> 
</simpleContent> 
</complexType> 
</element> 

<element name="select" minOccurs=="0 f, > 
<complexType> 
<attribute name= M type ,l > 
<simpleType> 
Restriction base="string"> 
Enumeration value= M longest" t> 
</restrictiori> 
</simpleType> 
</attribute> 
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</comp!exType> 
</element> 

</sequence> 
</complexType> 
</element> 

<element name= ff paragraph"> 
<complexType> 
<sequence> 

<group ref= ,, ela:textMatch M l> 
<group ref="ela:imageMatch" t> 

</sequence> 
<complexType> 
</element> 

<element name= n frame"> 
<complexType> 
<sequence> 

<group reiN M ela:textMatch M t> 

<group re^elarimageMatch" A> 

<&equence> 
</complexType> 
<yelement> 

</choice> 
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</group> 

<group name="matchElement"> 
<choice> 

<element name= n image M > 
<complexType> 
<sequence> 

<group ref^elarimageMatch" l> 

<element name="select M minOccnrs= M 0"> 
<complexType> 
<attribute name="type"> 
<simpleType> 
Restriction base="string"> 
Enumeration value= M first M t> 
Enumeration value= n last n l> 
Enumeration value^widest" l> 
Enumeration value="tallest n t> 
Enumeration value= tt largest" /> 
</restriction> 
</simpleType> 
</attribute> 

</complexType> 
•</element> 

</sequfence> 
</complexType> 
</element> 

Element name="phrase"> 
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<comp!exType> 
<sequence> 

<group ref="ela:textMatch M t> 

<element name^'url" type= M string" 
minOccurs-'O" maxOccurs^unbounded" f> 

</sequence> 
</complexType> 
</element> 

<element name- f subtable"> 
<complexType> 
<sequence> 

<group ref^'etetextMatch" t> 
<group ref= M ela:imageMatch" l> 
</sequence> 

<attribute name="left M type= M integer" t> 
<attribute name^'right" type="integer t! l> 
<attribute name= n top" type= ,, integer M t> 
<attribute name="bottom w typ^integer" l> 
</complexType> 
</element> 

</choice> 
</group> 

<group name= fl imageMatch ,t > 
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<sequence> 
<element name= M image" minOccurs= M 0" 
maxOccurs= ,, unbounded"> 
<complexType> 
<choice maxOccurs= n nnbounded"> 
<element name="width"> 
<complexType> 
<simpleContent> 
<extension base="nonNegativeInteger ,, > 
<attribute name="relop" type="ela:relop" /> 
</extcnsion> 
</simpleContent> 
</complexType> 
</element> 

<element name-'height^ 
<complexType> 

<simpleContent> 
<extension base="nonNegativeInteger"> 
<attribute name="relop" type="ela:relop !l t> 
</extension> 
</simpleCoatent> 
</complexType> 
</element> 

<element name="src M type = ="string M f> 
<element name="alt" type="string" t> 
</choice> 

</complexType> 
<yelement> 

</sequence> 

</group> 

<group name= n textMatch rt > 
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<sequence> 

Element name-'text" minOccurs-'O" 
maxOccurs="unbounded n > 
<complexType> 
<choicc maxOccurs="unbounded"> 
<element name="contains n type="string ,t l> 
<element name= n face tf type="string" f> 
<element name^'color" type= n string" t> 
<element name^font-family" type= M string" f> 
<element name= M si2e ,, type^'positivelnteger" f> 
</choice> 
</complexType> 
</element> 
</sequence> 
<7group> 

<simpleType name= f, relop"> 
Restriction base="string n > 

Enumeration value= M eq M t> 

Enumeration value= M lt H l> 

Enumeration value="gt" l> 

Enumeration value= M le M l> 

Enumeration value^ge" f> 

Enumeration value-'ne" /> 
</restriction> 
</simpleType> » 

</schem£> 

Each ELA description typically comprises one, some, or all of the 
following three parts: 
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1. The first, main part is a <match> tag that describes the desired 
element. This tag typically describes the element to match as precisely as possible 
without taking into account the context around the element, but focusing instead on 
the contents of the element itself. An element may be described by the type of the 
element and by a combination of text contained in the element, images contained 
in the element, characteristics of the element itself (for example, for an image, the 
source URL of the image). 

2. The second partis an <uplevel> tag stating the number ofuplevels 
to use when matching. An uplevel typically describes a situation where an element 
is contained within another element of a similar type. For example, with an uplevel of 
0, a description could describe "the cell containing the words 'Last Trade 1 ". With an 
uplevel of 1, a description could describe "the cell containing the cell containing the 
words 'Last Trade 1 ", etc. The default uplevel is 0. The semantics of this are 
described in the algorithm below. 

3. The third part is a list of <filter> tags. Each filter typically 
describes a property of the element or of its surroundings. Filters may be used in 
series to filter out multiple potential matches in order to ultimately identify the 
single desired element Filters may be based on descriptions of the element's 
context, comparisons between multiple matching candidate elements, as well as 
the location of the element relative to other elements in the document Three 
types of filters are now described: context filters, comparison filters, and location 
filters. 

A. Context Filter - A context filter describes the desired element 
according to the properties of an element that contains it For example, a match tag for 
"a cell that ; contains the text Last Trade' may be used in conjunction with the 
filter "contained in a table that has the text 'RHAT". (see example below) 

B. Comparison filter - A comparison filter is based on a comparison 
between multiple matching candidates. For example, a match tag for "any image" 
may be used in conjunction with the filter "the largest of all the images". 
Comparison filters include, but are not limited to: largest, smallest, tallest, widest, 
first, last 
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C Location filters - Location filters may be used to identify a desired 

element or group of elements ("the desired element") from within a set of elements 
that are contained in a larger element ("the context") Location filters include, but are 
not limited to position location filters and before-and-after-location filters, each of 
which is described below. 

Position Location Filters: The position filter may be used to identify a 
desired element within a context, according to the position of the desired element 
within the set of elements that are contained in the context Examples include, but 
are not limited to: In a context containing ten cells, "the 3rd cell", "the first two 
cells", "the third through fifth cells" "the second through third-from-last cells", "the 
last four cells", etc. 

Before and After Location Filters- The desired element is identified 
by its position relative to another, more, easy-to-identify element ("the anchor") also 
located in the context EXAMPLE: the context is a column of cells. The desired 
element is a particular cell within the context that contains constantly changing text 
(e.g.. breaking news stories) and is therefore difficult to describe according to the 
text that it contains. The anchor is a cell immediately preceding the desired element 
that always contains the text "Today's Breaking News". An "after" filter maybe 
used to create the description "the cell that is one element after the cell that contains 
the text 'Todays Breaking News'". Before and After filters may specify an anchor 
description, a skip distance (e.g. "beginning one after the anchor, two after, 
etc."), and a spanning length (how many elements to include, e.g "select the three 
cells that begin one after the cell containing the text "Today's Breaking News"). 
Before and After filters may be used in conjunction with one another to describe a 
specific range of cells. 

An example of an ELA description is found below. The example 
describes the desired cell pictured in Fig. 19. The HTML document includes a 
set of tables containing various stock quotes. The user is interested in the "Last 
Trade" price of the stock "RHAT". The user thus indicates that the desired element 
is "the cell containing the text 'Last Trade'". However, since there are multiple 
stocks reported in this document a context filter uses the context of the containing 
table to describe the desired element The full description thus reads: "me cell 
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containing the text 'Last Trade 1 in the table that contains the text 'RHAT" 

Here is an example of an EL A description: 
<ela:ela> 
<match> 
<cell> 

<textXcontains>Last Trade</containsx7text> 
</cell> 
</match> 

<uplevel>0</uplevel> <! - default, may be omitted -> 
<filter> 
<context> 
<table> 

<text><contains>RHAT<contains><text> 
</table> 
</context> 
</filter> 
<ela:ela> 

The first part is a <match> tag that describes a cell. The cell described 
is any which contains the text "Last Trade". The next part is the uplevel, which is 0. 
The third part is a <filter> tag that describes a single containing element. The 
containing element is a table, which contains the text n RHAT ,r . Given an HTML 
document and an ELA description, a process by winch the system may identify the 
desired element is now described. Definitions and variables pertaining to a preferred 
process are first described, followed by a description of the steps a - e which the 
process preferably comprises. 

Definitions: 

A "minimal set" of matches is one in which no element contains 
another element in the non-minimal set This avoids ambiguities in certain cases. 



52 



WO 01/69448 



PCT/US01/07567 



•uopdiiosop vi3 91$ UIOJQ 

j^ig JoqjooB Sotsti aing qoBo 'sauip sidgpuu pa^adai si p dais 'spioAv laqjo uj 
•MOioqp9qiE)S3p«(Ai) pTO (m)*(H) 'G) uuojiod<(j o* i uiog) i 3b; j^g qoBS joj *p 

•30O3IU3AUO0 JOJ 3U0p 

>CnBOi(LC; si siqx ^ oj pjopuapi <{ uqTo " HfO } scroop jo ps b pitqsuoo * 

•b dojs in saqoiBra jBgnn sip Smur^uoo 
sjuonrap sjBpipuBo otp S3*bioto3 siqx CSmddBui %iK>piire ;snf si sap c q 
n Jl) sb adA* suibs oq* ssq puB '3b; <pAO{dti> sip Aq pagpads sb raog 
spAq u ti M dn st ^ qra> }Bq; qons { iT^ M Pa } sparaop jp> jo ps b 3;bi3ik>o -q 

•soqojBtujo jsi[ jsig aq; S3;biou93 siqx 'Sb; 
<qojBUi> oip qo^Bin qoiqM { tf>j - i^>{ } sjuaraap jp jo ;as pumnui b a;Biatior) tj 

Tsa^Js 

•j ioao Qimdix o; pasn si I 
•sSbj jojfg jo joqranu oq; si j 
•u J9AO 3|bjo}i o; posn SI J[ 
•b d^ m qo;Bur qoiqAi sjTOuiop jo joqamu gq; si u 

isojqBUB^ 

•3 JO JUBpU30S3p 

bsi vpnB^jo oJtnonj^o^^ aq; ui ;oBpuaosap b si 3 ;Bq; qons 3 ;uatnap ou 
st aiaq;jt g tfratnap ub ra M paure;tioo iCp;Btpauiun M si y ;uaraap ny 

•paquosap sa§Bim 10/pire pea; aq; sotbjuoo 
pHB<pagpads adX; sip jo si;!J! 3bjb M saqo;Bai M ;aainap try 

•uogduosap VTH THX «qj ui itiaraap ub aquosap o; Mopq pasn 
pB^sui si ;nq 'nopiugap tjajx JBnsn s;t aABq ;ou saop m 3bj m tiro; aqj, 



WO 01/69448 



PCT/US01/07567 



o; SuipjoooB po^uuoj si juaraap paJisap pug aqj/sraaji jstj ponoiB <lo>/<jt>/<jn> 
jo 'sjpo puiKxre <ojqHj> b sb qons 'dtupBin Bjpca auios ormboj Xbui ipsaj ojojdaioo 
5l P ^"""H sjurarap sqi jo odXj sip uo 3uipuodoQ (ssooojd Suuojjg oqj paApuns) 
sjspca 3f uTq oJoqAY 3pa IP jo noijBUOiBonoo atp si jpsoj oqx *3 

•uopisod pire 'jojjb 

'ajqpq Sutpnpui 'sjo^jg uopBooq sjudtnojdtm dgjs siqx vTfO "oaoiwi 'po^icra 
jou si qoiqM pfs V»urap qoBO joj 'Xjput j -3bj <osooqo> oqi Xq poquossp 
uoijisod oqj in jo 'jojjb 'ojqpq are qoiqw g in jojoo oures aip jo sjaauiop [p 
^prai U3ip 'soop 11 ji -3bj <osooqo> otp ssqoiBui ;i ji suraura^p <3f g jwnrap qoro 
joj 'naqj, sb motnap oures sq* si pffo J! P TO Ji 3>[~S OT J0 l°3 

sures otp seq t^""s J^P R ons ^TS inaraip qoBoo; siopo aSissy '^"(iiFo supiuoo 
qoiqiw m pouiBjuoo XpjBipourait juauiop aip si y[~$ wsqM { u~g - {~g } 
ps b 9JBJ9U33 uoq* *3bj <ssooqo> b suibjuoo 3bj <is;m> oqj Ji (ai) 

-oSbuii jsafpj 10 *ss33iq 
oqj qui oai3 'ojduiBxa JO£ \ratpo qoBo 0} sojBpipuBO aip Sairedinoo Xq sojBpiptreo 
oqi jo ouo SinXppuapi jo Xbay Joq*ouB SAiojp *i *sjaqg uosuBdraoo sjuotaoydim 
da;s siqx T>3sn ji mq;iJo3p oqj spaa dojs siqx inainap papops sqi jdaoxo i"q uiojj: 
spraurap |p 9A0UI3J *3bj <paps> b sotbjuoo Sbj <pco;uoo> axp ji (m) 

*3AoqB „ps prarann„ 

jo uopragop oqj oj p^B{OJ si pire sopin3iqare pioAB oj ouop si siqx -ps aip in sjuaraap 
jsq^o ure;uoo ;Bq; sjtraurap Suiaouioj Xq punuira b f"3 s^b^j (n) 

? J3j|g oipjo soijjadojd psjisap oip qoiBin jBqj qnv sa^Bpipireo jo 
ps Suipsoajd sqj pimojB pcajuoo jo pA3j puopipps ub apnpxn ;bij; ssiBpipireo 
jo ps Man b S9;bioto3 d^s siqx ~%~fo insraap oo aq ijim sjsqj c sjspc9 juauiap qons 
otr JI ^(H)~0 supjaoo pnB Sb* <jni\g> sq; jo 3b; <jx^noo> oip s^qoiBra 3j~o 
ojaqM 3iTD H»a»p ub asooqo *^"(t-i)~o ^naraap qoBo joj (i) 



WO 01/69448 



PCT/US01/07567 



Picture Renderer 2560 of Fig. 25 creates a graphical image from a 
document, which may be used in the folder view part of the user interface (Fig. 2). 
A preferred method of operation for the Picture Renderer 2560 is described in Fig. 
28 and preferably includes the following steps: 

Step 2810: The picture renderer 2560 reads in a document from the 
content database 2595. 

Step 2820: The picture renderer 2560 identifies the document 

structure. 

Step 2830: The picture renderer 2560 creates a geometric description of 
a document based on the structure. 

Step 2840: The picture renderer 2560 creates a picture based on 
the geometric description. 

Alerts Notifier 2540 of Fig. 25 typically sends a document to the 
user, via any of a number of services. Examples include, but are not limited to email, 
sms.fax, and Instant Messenger. 

The internal representation of an ELA description shown and 
described herein allows the system of the present invention to handle a high Jevel of 
resolution, including cells and rows, grouping of contiguous/non-contiguous elements, 
flexible descriptions of elements based on a combination of multiple internal 
properties, and multiple relationships to other elements. A particular advantage of the 
preferred internal representation shown and described herein is mat it allows the system 
to identify the desired elements consistently within a changing document, even in 
the face of other elements in the document that contain many similarities and/or certain 
modifications to the structure and content of the document 

The following example work-sessions describe how an end-user may 
use the system of the present invention to benefit from some of its functionalities. The 
user in the example is an employee at a financial services organization. The 
following example work-sessions are described: Portfolio creation, Accessing 
information, Searching and watching, Archiving, Groups and sharing, Functions and 
analyses. 
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Example I: Portfolio Creation Worksession 

Using a graphical user interface, a user, John Doe, creates a portfolio 
when using the system for the first time. This involves entering the user name and 
password that will be required for the user to access his portfolio. The user also 
enters information that the system may use to communicate with the user over certain 
notification channels (like email, pager, fax, etc.). 

The user is assigned a new, empty portfolio — one that contains no 
folders and no information sources. Using a graphical user interface, the user adds 
new foldeis to his portfolio. For example, the user creates a folder named 
"Releases", which he intends to populate with information sources, such as 
websites that contain press releases of companies in which he is interested. 
The user also creates a Folder named "Stocks", which he intends to populate with 
information sources related to the stocks in which he is interested. 

Using a graphical user interface, the user then adds information 
sources to the folders that he has created. For example^ the user adds the web sites 
listing the up-to-date press releases of certain corporations to the "Releases" folder. 
Either these sites contain solely press releases, or the user may use Elaement Level 
Access to specify the specific parts of the web pages that contain the press releases. 
The user also wishes to select a stock price from a document that contains a 
list of stock prices. Using the graphical user interface described above in the 
section "identifying Information Sources. Within Documents", the user selects 
the specific stock price he is interested in from the document 

Example II: Accessing Information Worksession 

After creating the portfolio and populating it with the information 
sources of interest, the user may use the system to speed his access to the information. 
If the user did not have the system available, the user would need to begin each 
work-day by using a web browser to visit each press release site individually to check 
for new press releases. Now, with the system, the user can simply open up the 
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"Releases" folder that he has defined within his Folder View, and instantly 
view all of the information sources miniaturized, tiled across the browser 
window. Any information sources that have changed since the last time the user 
had checked them are indicated by a colored border. The user might instantly see that 
only three out of nine information sources have changed. This means that the user 
does not have to check the other six that have not changed, saving the user 
significant amounts of time. 

To preview an information source, the user may invoke an 
information source preview by moving the pointing device so that the cursor is 
positioned over the name of the information source. The preview allows the user to 
seethe contents of an information source (by looking at the rendered picture of a 
version of the content that is pre-cached on the server) without having to wait to 
retrieve the information source directly from its source, saving additional time. 
The user may access an information source directly by clicking on the pictoral 
representation of the information source in the topic window. 

Example III: Searching and Watching Worksession 

The user now wants to know if any of the companies in the 
"Releases" folder have issued a press release about their earning recently. Using a 
graphical user interface, a user sets up a search for the search term "Earnings 11 
with the search domain being the "Releases" folder in his portfolio. The system 
performs the search and returns a list of results, listing any matching press releases. 
Using a standard search engine, the user would have had to indicate the various 
companies that the user is interested in searching. Using the present system, however, 
the list of companies that interest the user are already in the system in the form of 
the user's portfolio. After having set up the portfolio just once, all the user needs to do 
is specify the appropriate folder to search each time a search is to be performed. 
In this way, the combination of the search feature with the ability of the user to 
store an organized collection of information sources on the system results in 
added convenience for the user. 

The user may then want to be notified at any time during the 
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following week if any of the press releases appearing over that period relate to 
corporate earnings. The user therefore sets up a watch, similar to the previous search, 
with the duration set to one week. In this example, the user specifies fax 
notification. Sometime later that week, a new press release relating to earnings 
appears on one of the information sources included in the "Releases" folder. Soon 
thereafter, the system notices the matching press release, and communicates the 
results to the user on the user's fax machine. 

Example IV: Archiving Worksession 

The user wants to store the content of an information source for later 
reference, for example one of the press releases appearing in an information source 
in the "Releases" folder. Using a graphical user interface, the user archives the 
content of interest. At a later time, the user may access the archive through 
mode 4 of the topic window representing the information source. This information 
will then be available to the user even if it is no longer stored on the original 
information source. 

Example V: Groups and sharing Worksession 

The user wants to share his information with a number of 
colleagues. Using a graphical user interfece, die user sets up a group named 
"colleagues" that includes the login names of the various colleagues. The user may 
then share various parts of his portfolio with the "colleagues" group. 

For example, the user may make his "Releases" folder available to the 
group. The various users in the group may then import the "Releases" folder into 
their own portfolios. One user in the group can then create an archive for the benefit 
of another - for example when another user is absent during the period of time that 
a specific piece of content is available on an information source. Users can also discuss 
developments in the press releases using notes. When a new notes is created by 
another user in the group, a graphical indication appears on the notes on a user's 
red The notes are accessible through mode 2 of the topic window representing 
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the information source. One user can set up a watch in which other users in a group 
will be notified when a result matches. 

Example VI: Functions and Analyses Worksession 

The user may configure the system to perform certain analyses on the 
information contained in the portfolio. For example, the user may direct the system 
to notify him every time a stock price goes above a certain value. 
Alternatively, the user may direct the system to automatically archive the 
contents of an information source every time a press release with the words 
Earnings appears. 

It is appreciated that the software components of the present invention 
may, if desired, be implemented in ROM (read-only memory) form. The software 
components may, generally, be implemented in hardware, if desired, using 
conventional techniques. 

It is appreciated that various features of the invention which are, for 
clarity, described in the contexts of separate embodiments may also be provided in 
combination in a single embodiment. Conversely, various features of the invention 
which are, for brevity, described in the context of a single embodiment may also 
be provided separately or in any suitable subcombination. 

It will be appreciated by persons skilled in the art that the present 
invention is not limited to what has been particularly shown and described 
hereinabove. Rather, the scope of the present invention is defined only by the 
claims that follow: 

t 
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CLAIMS 

1 . An information management system comprising: 
a plurality of information sources; and 

an information source previewer operative to provide a preview of the 
information sources comprising a less than complete view of at least some of the 
information sources. 

2. An information management system comprising: 
at least one representations of information sources; 

a graphical user interface integrated with at least one of the representations of the 
information sources; and 

an archiving system operative to allow users to time-stamp and archive at 
least one representations of information sources, 

3. A system according to claim 2 wherein said archiving system is operative to 
allow remote archiving. 

4. A system according to claim 2 whrein said archiving system comprises an 
annotator. 

5. A system according to claim 2 wherein said graphical user interface allows a user 
to specify which of a plurality of other users can access the content and how long 
content is to be stored. 

6. An information management system comprising: 

an archiving system operative to allow users to time-stamp and archive content; 

and 

a scheduling system allowing the archiving system to operate automatically in 
accordance with a predetermined schedule. 

7. A system according to claim 6 wherein the scheduling system operates the 
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archiving system in accordance with at least one triggering rule. 

8. A system according to claim 6 wherein the scheduling system is operative to 
perform a watch function in which predefined content is watched for. 

9. An information management system comprising: 
a content searcher; 

a search-defining GUI allowing a user to define a search; and 
a watch-defining GUI allowing a user to define a watch at least by automatically 
converting a previously defined search into a watch. 

10. An information management system comprising: 
a content searcher; and 

a search-defining GUI allowing a user to define at least freshness of search 



11. An information management system comprising: 
a content searcher; and 

a search-defining GUI allowing a user to define at least depth of search. 

12. An information management system comprising: 
a content searcher; and 

a search-defining GUI allowing a user to define at least duration of search. 

13. An information management system comprising: 

a f ^rmation source manager including a set of user-defined information 
sources; 

a content searcher, and 

a search-defining GUI allowing a user to define a subset of the user-defined 
information sources to be searched. 



1 4. An information management system comprising: 
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a server storing user-defined folders, and 

a client via which a user can view at least some of the user-defined folders. 

15. An information management system comprising: 

at least one representations of information sources including graphic 
representation of check-update status; and 

a check-update status maintainer operative to monitor the check-update status of 
each information source and to maintain the graphic represjentation of the 
check-update status accordingly. 

16. An information management system comprising: 

a search results GUI including a plurality of separate result windows for separate 
search results. 

17. An information management system comprising: 

a document portion identification GUI operative to allow a user to 
graphically identify a portion of a document using a targeted set of questions; and 

a document portion processing unit operative to perform at least one process 
on a document portion defined by a user via the document portion identification GUI, 

18. A system according to claim 12 which is operative to perform a search over a 
specific part of an information source. 

19. An information management system comprising: 
a plurality of information management tools; 

an information source; and 

a GUI (graphic user interface) integrating the plurality of information 
management tools around the information source using a graphical representation. 
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20. A system according to claim 1 wherein at least one of the information 
sources is selectably accessed via a locally stored copy thereof rather than directly. 

21. A system according to claim 8 wherein the scheduling system 
performs the watch function over a user-defined set of information sources and over a 
user-defined time period. 

22. A system according to claim 8 wherein the scheduling system 
comprises a notifier operative to notify a user of "hits", the notifier employing any of a 
plurality of user-selectable notification modes. 

23. An information management system comprising: 

a watch unit operative to watch for a defined unit of information in a flow of 
information; and 
an ELA unit 

24. A system according to claim 23 which is operative to perform an ongoing 
search over a specific part of an information source. 

25. An information management system comprising: 
an update checking unit; and 

an ELA unit 

26. A system according to claim 25 which is operative to perform an ongoing 
update-check over a specific part of an information source. 

27. A system according to claim 17 wherein the document portion 
processing unit is programmable to perform customized functions, thereby to allow a 
user to perform customized processes on specific document portions. 

28. A system according to claim 14 wherein the client displays multiple 
sources simultaneously. 
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29. A system according to claim 14 wherein the client operates within a 
standard web browser without downloading and installing specialized software. 

30, A system according to claim 16 wherein the search results GUI 
displays a list of results and, simultaneously, the results themselves in separate 
windows. 

3L An information management system comprising: 

a functional unit operative to perform a plurality of selectable functions 

on information; and 

an automatic information retriever operative to automatically 
retrieve information from a plurality of information sources. 

32. A system according to claim 31 wherein the automatic information 
retriever is selectably operative to automatically retrieve information on a 
condition-triggered basis. 

33. a system according to claim 31 wherein multiple user-selectable 
notification methods are employed to bring system work products to a user's attention. 

34. A system according to claim 31 and also comprising an interface 
allowing mobile access to and control of the system. 

35 An information management system comprising: 

an information source processor operative for performing user-selectable 
information management processes on any user-selectable information source from 
among a plurality of information sources; and 

an ELA interface constructed and operative to allow a user to identify 
specific elements of documents as information sources. 
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36. A system according to claim 35 wherein the specific elements which a 
user is allowed to identify include at least one of the following group: image, phrase, 
table, sub-table, line, caption, cell, row, column, item, list, paragraph, frame. 

37. A system according to claim 35 wherein the ELA interface is operative 
to group several elements in a document. 

38. A system according to claim 37 wherein the ELA interface is 
operative to contiguously group several elements in a document 

39. A system according to claim 37 wherein the ELA interface is operative 
to non-contiguously group several elements in a document 

40. A system according to claim 35 wherein a group of at least one 
elements may be identified by means of a combination of at least one internal 
properties. 

41. A system according to claim 35 wherein a group of at least one 
elements may be identified by means of their relationships to other elements 
having a specified combination of at least one internal properties. 

42. A system according to claim 40 wherein the internal properties include 
at least one of the following group: contains a specified text, possesses at least one 
descriptive formatting property, contains specified markup-tag information. 

43. A system according to claim 42 wherein the at least one descriptive 
formatting property comprises at least one of the following group of property types: 
a color property, a size property, and a style property. 

44. A system according to claim 41 wherein said relationships 
comprise at least one of the following type of relationships: after, before, between, 
contained in, location in group, bigger, biggest in group, first, smallest, largest 
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45. A system according to claim 3 1 and also comprising an EL A unit 
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